The science of the sleep from the past to the current by Jayant, Aveek
6968
REDISCOVERING SCHOOL SCIENCE
THE SCIENCE OF SLEEP


































































































A statue dedicated to Sushruta at the Patanjali 
Yogpeeth institute in Haridwar.
Source: https://en.wikipedia.org/wiki/Sushruta_
Samhita CC BY-SA 3.0. 
#=	drug	that	causes	sleep.	
The first use of ether as an anaesthetic in 1846 
by Morton.






























THE SCIENCE OF SLEEP


































































































A statue dedicated to Sushruta at the Patanjali 
Yogpeeth institute in Haridwar.
Source: https://en.wikipedia.org/wiki/Sushruta_
Samhita CC BY-SA 3.0. 
#=	drug	that	causes	sleep.	
The first use of ether as an anaesthetic in 1846 
by Morton.



























































































































































































































Illustration of Dalton’s Law of Partial Pressures
The total pressure in a gas mixture is the sum of the 
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active	during	the	drug	induced	hypnotic	state.	
Does	it	not	tell	us	that	the	visual	cortex	activity	
has	no	correlation	with	the	awake	or	asleep	state?	
Likewise,	anaesthesia	appears	to	be	associated	
with	functional	uncoupling	of	the	parietal-frontal	
cortical	loop.	What	this	means	literally	is	that,	
although,	these	individual	areas	may	or	may	not	
be	active,	their	cross	talk	is	what	causes	cognition	
(simplistically	the	parietal	area	is	the	sensor,	the	
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world	around	us.	All	of	these	sensations	are	
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not	impact	the	activity	of	individual	regions	but	
abolish	their	cross	talk.	Thus,	anaesthesia	
processes	provide	an	insight	into	how	the	brain	
works	when	awake.	
Ahoy	!	Ahead.
Our	quest	to	understand	the	natural	world	within	
and	outside	ourselves	continues	in	an	unbroken	
tradition	from	pre-historic	times.	This	quest	asks	
us	to	forever	persevere	in	furthering	the	frontiers	
of	knowledge;	today	anaesthesiologists	guide	
heart	repair	during	surgery,	use	ultrasound	to	
inject	local	anaesthetic	in	the	proximity	of	nerves	
etc.	Anesthesiology	is	a	super-specialised	branch	
with	sub-	specialties	in	paediatrics,	cardiology,	
neurology,	pain	and	intensive	care.	There	is	only	
one	way	forward	-	to	be	constantly	awake	and	
alive	in	the	primeval	spirit	that	science	is	
all	about.
References
1.		“And	the	LORD	God	caused	a	deep	sleep	to	fall	upon	
Adam,	and	he	slept:	and	he	took	one	of	his	ribs,	and	
closed	up	the	flesh	instead	thereof”.	Genesis	2.21-
2.23,	King	James	Bible	"Authorized	Version",	
Cambridge	Edition.	URL:	
http://www.kingjamesbibleonline.org/Genesis-2-
21/	
2.	The	History	of	Anesthesia	Timeline.	Wood	Library-
Museum	of	Anesthesiology.	URL:	
http://www.woodlibrarymuseum.org/history-of-
anesthesia.	Accessed	March	2015.
3.		Sushrutha-	our	proud	heritage.	Bhattacharya	S.	Ind	J	
Plast	Surg	2009;	42:223-25.
4.		Bite	down	on	a	stick:	the	history	of	anesthesia.	
Inglis-	Arkell	E.	URL:	http://io9.com/5787069/bite-
down-on-a-stick-the-history-of-anesthesia.	
Accessed	March	29,	2015.
5.		Surgery	before	anesthesia.	Sullivan	JT.	ASA	
Newsletter	Sept	1996;	60:9:8-10.	
6.		Dentistry’s	answer	to	“the	humiliating	spectacle”.	
Jacobson	PH.	J	Am	Dental	Assoc	1994;	1576.
7.		A	history	of	medicine.	Major	R.	Springfield	IL,	CC	
Thomas	1954.
8.		An	account	of	an	experiment	made	by	Mr	Hooke,	of	
preserving	animals	alive	by	blowing	through	their	
lungs	with	bellows.	Hooke	R.	Phil	Trans	1666-67;	2:	
539-40.
9.		Humphry	Davy:	his	life,	works	and	contribution	to	
anesthesiology.	Riegels	N,	Richards	MJ.	
Anesthesiology	2011;	114:1282-8.
10.	Carbon	monoxide	poisoning	–	Causes.	National	
Health	Services,	UK.	URL:	
http://www.nhs.uk/Conditions/Carbon-monoxide-
poisoning/Pages/Causes.aspx.	Accessed	last	on	
March	29	2015.
11.	Carbon	monoxide	poisoning.	Weaver	LK.	New	Engl	J	
Med	2009;	360:1217-25.
12.	Researches	Chemical	and	philosophical	chiefly	
concerning	nitrous	oxide.	Davy	H.	Bristol,	Biggs	and	
Cottle,	1800.
13.	Nitrous	oxide	revisited,	evidence	for	potent	anti-	
hyperalgesic	properties.	Richebe	P,	Rivat	C,	Creton	C,	
Laulin	J-P,	Maurette	P,	Lemaire	M	et	al.	
Anesthesiology	2005;	103:	845-54.
14.	Early	experiments	with	inhalation	anaesthesia:	
Morton	and	the	ether	controversy.	Coley	NG.	
Proceedings	of	the	History	of	Anaesthesia	Society	
2000;	28:	10-18.
15.	Meta-	analysis	of	average	and	variability	of	time	to	
extubation	comparing	isoflurane	with	desflurane	or	
isoflurane	with	sevoflurane.	Agoliati	A,	Dexter	F,	
Jason	L,	Danielle	M,	Muhammad	S,	Stuart	S	et	al.	
Anesth	Analg	2010;	110:1433-39.
16.	A	history	of	intravenous	anaesthesia.	White	PF.	Eger	
EI,	Saidman	L,	Westhorpe	RN	eds,	The	Wondrous	
Story	of	Anaesthesia.	Springer	New	York	2014.
17.	"Adolf	von	Baeyer	-	Biographical".	Nobelprize.org.	
Nobel	Media	AB	2014.	URL:	
http://www.nobelprize.org/nobel_prizes/chemistr
y/laureates/1905/baeyer-bio.html.	Accessed	last	
on	March	29,	2015.
18.	Epidural	anaesthesia	and	outcome	of	major	
surgery:	a	randomised	trial.	Rigg	JR,	Jamrozik	K,	
Myles	PS,	Silbert	BS,	Peyton	PJ	et	al.	Lancet	2002;	
359:1276-82.
19.	Prolonged	epidural	infusion	improves	functional	
outcomes	following	kee	arthroscopy	in	patients	
with	arthrofibrosis	after	total	knee	arthroplasty:	a	
retrospective	evaluation.	Saltzmann	BM,	Dave	A,	
Ahuja	M,	Amin	SD,	Bush-	Joseph	CA.	J	Knee	Surg	
2014;	DOI:	10.1055/s-0034-1394163.
20.	A	systematic	review	of	therapeutic	interventions	to	
reduce	acute	and	chronic	post	surgical	pain	after	
amputation,	thoracotomy	or	mastectomy.	Humble	
SR,	Dalton	AJ,	Li	L.	Eur	J	Pain	2015;	19:	451-65.
21.	Influence	of	pain	on	postoperative	ventilator	
disturbances:	management	and	expected	benefits.	
Beaussier	M,	Genty	T,	Lescot	T,	Aissou	M.	Ann	Fr	
Anesth	Reamin	2014;	33:484-6.
22.	1910-50:	Anesthesia	before,	during	and	after	two	
world	wars.	Eger	EI	II,	Westhorpe	RN,	Saidman	LJ.	In	
Eger	EI,	Saidman	L,	Westhorpe	RN	eds,	The	
Wondrous	Story	of	Anaesthesia.	Springer,	New	York,	
2014.
23.	Bispectral	index	monitoring	allows	faster	
emergence	and	improved	recovery	from	propofol,	
alfentanil,	and	nitrous	oxide	anesthesia.	Gan	TJ,	
Glass	PS,	Windor	A,	et	al.	BIS	Utility	Study	
Group.	Anesthesiology.	1997;87(4):808-815.
25.	Closed-loop	anaesthesia	delivery	system	(CLADS)	
using	bispectral	index:	a	performance	assessment	
study.	Puri	GD,	Kumar	B,	Aveek	J.	Anaesth	Intensive	
Care	2007;	35:	357-62.
26.	The	Moscow	Theater	Hostage	Crisis:	The	
Perpetrators,	their	Tactics,	and	the	Russian	
Response.	Adam	Dolnik	and	Richard	Pilch.	
International	Negotiation,	8:577–611,	2003.	URL:	
http://www.academia.edu/1498225/the_moscow_
theater_hostage_crisis_their_tactics_and_rusain_res
ponse.	Accessed	Apr	06,	2015.
27.	A	study	of	the	deaths	associated	with	anaesthesia	
and	surgery.	Beecher	HK,	Todd	DP.	In	599,548	
anaesthesias	in	ten	institutions	1948-52,	inclusive.	
Ann	Surg	1954;	140:2-35.
28.	Epidemiology	of	Anaestheisa	related	mortality	in	
the	United	States,	1999-2005.	Li	G,	Warner	M,	Lang	
BH,	Huang	L,	Sun	LS.	Anesthesiology	2009;	110:759-
65.
29.	Report	of	the	Committee	convened	under	the	
auspices	of	the	Australian	and	New	Zealand	College	
of	Anaesthetists.	Melbourne:	Australian	and	New	
Zealand	College	of	Anaesthetists;	2006.	Gibbs	N,	
Borton	C.	Safety	of	Anaesthesia	in	Australia:	A	
review	of	anaesthesia	related	mortality,	2000–2002.
30.	Road	accidents	in	India,	2013.	Government	of	India	
-	Ministry	of	Road	Transport	&	Highways	Transport	
Research	Wing,	New	Delhi.	URL:	
http://morth.nic.in/writereaddata/mainlinkFile/Fi
le1465.pdf	Accessed	06	Apr,	2015.
31.	Perioperative	and	anaesthetic	related	mortality	in	
developed	and	developing	countries:	a	systematic	
review	and	meta-	analysis.	Bainbridge	D,	Martin	J,	
Arango	M,	Cheng	D.	Lancet	2012;	380:1075-81.
32.	Tetanus	treated	with	tubocurarine	and	intermittent	
positive	pressure	ventilation.	Honey	GE,	Dwyer	BE,	
Smith	AC,	Spalding	JM.	Br	Med	J.	1954	Aug	21;	
2(4885):	442–443.	
33.	Enflurane	enhances	post-	ischemic	functional	
recovery	in	the	isolated	rat	heart.	Freedman	BM,	
Hamm	DP,	Everson	CT,	Wechsler	AS.	Anesthesiology	
1985;	62:29-33.
34.	The	first	intensive	care	unit	in	the	world:	
Copenhagen,	1953.	Berthelsen	PG,	Cronqvist	M.	Acta	
Anesthesiol	Scand	2003l	47:1190-5.
35.	A	proposal	for	a	new	method	of	evaluation	of	the	
newborn.	Apgar	V.	Infant.	Curr	Res	Anesth	Analg	
1953;	32:260-7.
36.	Electrodes	for	blood	and	gas	PCO2,	PO2	pH.	
Severinghaus	JW.	Acta	Anaesthesiol	Scand	1962;	
11:207-20.
37.	Can	anaesthetic	and	analgesic	techniques	affect	
cancer	recurrence	or	metastasis?	Heaney	A,	Buggy	
DJ.	Br	J	Anaesth	2012;	109	(suppl	1):	i17-i28.
38.	Effects	of	extended	release	metoprolol	succinate	in	
patients	undergoing	non	cardiac	surgery:	a	
randomised	controlled	trial.	POISE	study	group.	
Lancet	2008;	371:	1839-47.
39.	Types	of	Brain	Imaging	Techniques.	Michael	
Demitri,	M.D.	Psych	Central	(2013).	URL:	
http://psychcentral.com/lib/types-of-brain-
imaging-techniques/.	Accessed	on	06	April,	2015.
40.	Functional	imaging	of	memory	processes	in	
humans:	positron	emission	tomography	and	
magnetic	resonance	imaging.	Poeppel	TD,	Krause	BJ.	
Methods	2008;	44:315-28.
41.	What	is	fMRI?	UC	San	Diego	Center	for	Functional	
MRI.	URL:	
http://fmri.ucsd.edu/Research/whatisfmri.html.	
Accessed	on	06	April,	2015.
42.	Integrating	the	science	of	consciousness	and	
anesthesia.	Mashour	GA.	Anesth	Analg	2006;103:	
975-82.
Aveek	Jayant	(MD	DM)	is	on	the	faculty	of	the	Postgraduate	Institute	of	Medical	Education	and	Research,	Chandigarh.	
He	obtained	the	Indian	School	Certificate	from	the	Rishi	Valley	School	in	1995;	and	a	graduate	degree	in	Medicine	
from	the	Tamil	Nadu	Dr	MGR	Medical	University,	Chennai	in	2000.	He	was	awarded	a	doctoral	degree	in	
Anaesthesiology	by	the	PGIMER,	Chandigarh	in	2005;	and	a	postdoctoral	degree	in	Cardiac	Anaesthesiology	by	the	
Sree	Chitra	Tirunal	Institute	for	Medical	Sciences	and	Technology,	Thiruvananthapuram	in	2009.	Besides	attending	to	
his	clinical	duties,	he	is	a	researcher	and	writes	occasionally	for	newspapers	such	as	The	Hindu	and	The	Tribune.
7776
REDISCOVERING SCHOOL SCIENCE
Extending	the	knowledge	frontier:	can	
being	asleep	teach	you	about	what	it	is	
to	be	awake?
The	quantum	mechanics	era,	and	the	giant	steps	
made	in	medical	imaging	as	a	result	of	these	
studies,	has	already	been	referred	to;	today,	it	is	
possible	to	use	appropriate	tools,	such	as	
functional	Magnetic	Resonance	Imaging	(fMRI)	or	
Positron	Emission	tomograms	(PET),	to	correlate	
brain	function	with	anatomic	areas	-	in	health	or	
in	disease³⁹,	⁴⁰.	Imagine	an	anesthetised	patient	
who	is	undergoing	fMRI	–	his	visual	cortex	is	
active	during	the	drug	induced	hypnotic	state.	
Does	it	not	tell	us	that	the	visual	cortex	activity	
has	no	correlation	with	the	awake	or	asleep	state?	
Likewise,	anaesthesia	appears	to	be	associated	
with	functional	uncoupling	of	the	parietal-frontal	
cortical	loop.	What	this	means	literally	is	that,	
although,	these	individual	areas	may	or	may	not	
be	active,	their	cross	talk	is	what	causes	cognition	
(simplistically	the	parietal	area	is	the	sensor,	the	
frontal	the	interpreter	of	sensation).	Cognition	is	
broadly	the	way	we	see,	think,	feel	or	hear	the	
world	around	us.	All	of	these	sensations	are	
abolished	with	anaesthesia.	Anaesthetic	drugs	do	
not	impact	the	activity	of	individual	regions	but	
abolish	their	cross	talk.	Thus,	anaesthesia	
processes	provide	an	insight	into	how	the	brain	
works	when	awake.	
Ahoy	!	Ahead.
Our	quest	to	understand	the	natural	world	within	
and	outside	ourselves	continues	in	an	unbroken	
tradition	from	pre-historic	times.	This	quest	asks	
us	to	forever	persevere	in	furthering	the	frontiers	
of	knowledge;	today	anaesthesiologists	guide	
heart	repair	during	surgery,	use	ultrasound	to	
inject	local	anaesthetic	in	the	proximity	of	nerves	
etc.	Anesthesiology	is	a	super-specialised	branch	
with	sub-	specialties	in	paediatrics,	cardiology,	
neurology,	pain	and	intensive	care.	There	is	only	
one	way	forward	-	to	be	constantly	awake	and	
alive	in	the	primeval	spirit	that	science	is	
all	about.
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